Future treatment of bone metastases.
All bone surfaces are periodically remodeled by the coupled and balanced action of osteoclasts and osteoblasts, of which the activities are regulated by a variety of cytokines and growth factors. Patients with cancer metastatic to the skeleton often develop osteolytic bone lesions, in which the actions of osteoclasts and osteoblasts remain coupled, but become imbalanced in sites adjacent to the tumor. The result is net bone loss. Many cancers secrete osteoclast-stimulating cytokines, which increase bone resorption by osteoclasts. In turn, factors released from the bone matrix during osteolysis can stimulate tumor growth. In this so-called "vicious cycle," there are multiple sites that are targets for new bone-directed therapies. A variety of new agents for the treatment and prevention of osteolytic bone metastasis are currently being developed. These include new agents that inhibit osteoclast differentiation, bone adhesion, and osteoclast function. These new strategies have evolved from a better understanding of the interaction between tumor cells and cells in the bone marrow microenvironment. There is great promise that these new bone-targeted therapies can decrease the frequent skeletal-related events that greatly diminish quality of life of patients with bone metastases.